CONTEXT Twitter is a social media platform on which users post very brief messages that can be rapidly communicated across wide geographical areas and audiences. Many doctors use Twitter for personal as well as professional communications and networking. The #TipsForNewDocs hashtag is used on Twitter to give advice to newly qualified doctors as they commence their careers. This study explores the nature and focus of such advice.
METHODS An analysis of Twitter activity containing the #TipsForNewDocs hashtag was performed using Symplur health care analytics software. Tweets sent during a peak 48-hour period in 2016 (immediately preceding the first day of work for newly qualified UK doctors) were studied. The geographical locations and professional backgrounds of participants were categorised and the content of tweets was subjected to thematic analysis. During 1 and 2 August 2016, 661 unique #TipsForNewDocs tweets were posted. A total of 621 (94.0%) were posted by people in the UK; 522 (79.0%) were posted by doctors, and the remainder by allied health care professionals and patients.
RESULTS
The majority of included tweets focused on aspects of professional development, improving personal or professional knowledge, particularly tacit knowledge, and developing 'know-how'. These aspects of professional knowledge have previously been described as fundamental to professional education and training. However, a significant subset of tweets focused on accelerating socialisation into the profession, an essential step in joining a professional community. The tweets relating to socialisation were often humorous and colloquial in nature.
CONCLUSIONS Despite their brief and often jocular nature, #TipsForNewDocs tweets provided meaningful advice for newcomers to the profession, often focusing on tacit learning and professional socialisation. Hashtag-driven enquiries can be a valuable and time-efficient way of accessing and sharing tacitly held knowledge. Social media content analysis can provide valuable insights into key educational issues. INTRODUCTION There has been much interest in the participation of doctors in activity on social media sites. Although concerns about professionalism, public trust 1 and breaches of confidentiality 2 have been raised, the potential of social media to increase the engagement of health care students, clinicians and the public by expanding networks, sharing learning and providing moral support has been recognised. 3 Following guidelines by regulators, [4] [5] [6] and as usage has matured, the fact that social media have a role to play in supplementing the traditional medical education experience has become clear. 7 Studies have explored the roles in medical education of a range of social media platforms, including Twitter, 7 Facebook, 8 Snapchat, 9 Instagram and WhatsApp. 10 Although initial studies have been optimistic about the effectiveness of these platforms, there have been concerns about the lack of editorial oversight of materials and the potential for popular online individuals to have disproportionately high influence. 11 Moreover, a recent systematic review of the use of social media in graduate medical education found that although individual studies have had mixed findings, the quality of studies has been modest at best. 12 Twitter is a popular, free-of-charge, social media platform through which 313 million active users worldwide communicate using micro-blogs of up to 140 characters, called 'tweets'. 13 Hashtags (a word or phrase starting with the '#' symbol and continuing without spaces) are often added to tweets to allow other users to search for information and to follow or contribute to discussions on particular topics. Twitter has been influential in the documenting of and commenting on numerous recent news events and Twitter data have been widely used across a variety of sectors, including in political elections, 14 the prediction of stock market activity 15 and the measuring of disease outbreaks. 16 In the health care sector, Twitter data have been used for a wide range of purposes, including the measuring of patient-perceived quality of care in hospitals 17 and explorations of debate and opinion in specific areas of health. In medical education settings, Twitter has been recognised as capable of delivering concise and newly emerging clinical information in a highly interactive way. 18 20 there is currently a lack of evidence about how more informal or tacit learning and advice are shared on such platforms. #TipsForNewDocs, with its focus on advice for novices, is targeted at doctors in a significant period of learning and socialisation. 24 It is likely that such advice may feature aspects of professional knowledge that are rarely formally documented or shared. This is of interest in medicine, in which the 'hidden curriculum' is seen as a powerful influence on learning that is difficult to capture and measure 25 and in which the rapid re-contextualisation of knowledge 26 and becoming part of a high-performing team are central to safe and effective practice as a new doctor.
In this study, we sought to categorise the content of tweets posted using #TipsForNewDocs to uncover the purpose and nature of advice issued to newcomers to the medical profession.
METHODS
The Symplur health care analytics site 27 allows users to generate customisable participation metrics. This feature was used to generate a graph of tweet activity using the #TipsForNewDocs hashtag from 1 January 2010 to August 2016 (Fig. 1) . In light of the peaks of activity in early August and the fact that newly qualified doctors in the UK typically begin their first job during the first week of August, an indepth search was performed using Symplur to gather all tweets posted in a 48-hour period between 00.00 hours on 1 August and 23.59 hours on 2 August 2016. These tweets were exported in transcript form. Tweets that did not meet the inclusion criteria (highlighted in Table 1 ) were excluded. This sorting allowed for the removal of duplicate material, known as 'retweets'. As the emphasis of this paper was on interprofessional communication, tweets from organisational or group accounts were not included as these typically focused on the marketing of products or services.
Included tweets were coded using a data extraction template in Microsoft Excel, which was modified after a pilot template had been tested on 50 random tweets. This template was used to record the professional role of the individual posting the tweet, his or her country of origin and the verbatim text of the tweet. Information about Twitter users was collected using a combination of online biographies, user names and links to websites. Locations of tweets were determined according to the country listed in the biography of the user. Senior doctors were defined as those who had completed postgraduate clinical training.
Tweets were analysed independently by two authors (MAR and DM), who read and re-read them before assigning an identifying code to each tweet using language taken directly from the post to retain the original meaning. Given the inherent brevity of tweets, there was typically a single main message in an individual post. The authors also categorised the style of tweet (e.g. whether it was intended to be humorous) and generated tentative themes. The three study authors then reviewed these initial themes and concluded that most posts related either to one of the four components of Eraut's model of professional knowledge 28 or to the process of socialisation into the workplace. A thematic framework was devised using these four categories of professional knowledge: propositional knowledge (theories and concepts); personal knowledge (interpretations of experience); process knowledge (delivery methods), and know-how (intimate system knowledge). An additional category of socialisation was introduced. Two authors (MAR and DM) independently reviewed the tweets again to ensure the framework captured the breadth of topics covered in the tweets. Final codings were agreed by all authors and consensus meetings were used to resolve areas of disagreement. Symplur.com Figure 1 Twitter activity for the #TipsForNewDocs hashtag User is an individual (not an organisation or group account)
An original tweet (not a 'retweet')* English language * Twitter allows users to repost shared existing posts by 'retweeting' them.
participants. As Fig. 1 
A total of 20 sub-themes were identified. Of these, 15 related to the four main themes of sharing professional knowledge: propositional; personal; process, and know-how. A further five sub-themes related to the main theme of professional socialisation. Figure 3 illustrates a visual model of this classification and Table 2 provides frequencies and example tweets for each theme. Descriptions of each theme are provided below.
Sharing of professional knowledge

Propositional knowledge
Four themes related to theoretical aspects of professional knowledge. The most frequently occurring of these referred to patient-centred care. Tweets in this category related to understanding the patient's values and perspectives and integrating these into practice as a doctor in order to become a more holistic practitioner. A distinct but related theme concerned learning from patients. Posts in this category came from both junior and senior doctors, as well as a distinct group of 'expert patients' and patient advocates. Indeed, a significant proportion of tweets from patients offered advice about patient-centred care and taking time to listen carefully to what patients had to say.
Another propositional knowledge theme related to the importance of introducing oneself. These posts related to introductions to both colleagues and patients and often included an additional hashtag of #hellomynameis, a popular quality improvement campaign launched in the UK in August 2013. 29 A final theme linked to this category concerned emotional intelligence. These posts described some of the unique and subtle challenges that arise in the course of medical practice and provided insights into how they should be approached.
Personal knowledge
Four themes related to professional knowledge acquired through experience. The first is about asking for help. These posts came from both junior and senior doctors, as well as other health care professionals, and represented the most common theme of tweets using this hashtag overall. Many tweets in this category urged new doctors to avoid feeling scared or embarrassed by their questions. A related theme was about valuing non-medical colleagues, such as nurses, paramedics, pharmacists and other members of the multidisciplinary health care team. Of note, these tweets were often posted by members of these professions, who offered their perspectives on how doctors should behave and, typically, advised on the support available to doctors from the wider team.
Another theme in the personal component concerned the maintenance of one's own physical and mental well-being. These tweets emphasised the importance of taking rest and holidays, and of making time for food and restroom breaks during busy shifts. The final personal theme referred to personal values and prompted new doctors to act kindly and professionally. This theme was about moral values and differed from the emotional intelligence theme, which had more to do with the practical navigation of uncomfortable scenarios faced by doctors. 
Process knowledge
Four further themes related to professional knowledge about occupational processes and information about how to get tasks done. The first theme provided advice about clinical skills, including examinations and procedures new doctors are expected to undertake. The advice varied in tone from light-hearted to sombre and consisted largely of informal tips.
The importance of accurate, rigorous and legible documentation represented a further theme in this component, in which tweets included both specific and general pointers about how to write up medical notes and patient drug charts.
Another theme in this category concerned the recognition of unwell patients. These posts encouraged new doctors to trust their instincts and offered advice on obtaining help in the context of a sickening patient. This theme focused on the early escalation of care when a doctor sensed that a patient's clinical status might deteriorate. The final theme in this component referred to making use of educational opportunities. These tweets prompted new doctors to remember their own training needs as they became submerged in the workplace and advertised specific on-and offline educational resources such as libraries, blogs and podcasts.
Know-how
Three themes related to the sharing of intimate professional knowledge about how the workplace operates. The first referred to essential items for junior doctors, such as working pens, stethoscopes, security access cards and other important objects. The second covered the key aspects of the intricacies involved in making referrals to other specialties or requesting investigations. Requests for radiological imaging and the discussion of requests with radiologists were the subjects of many tweets within this category. The final theme promoted the development of organisational skills as a key way to counter the complexity of the role of a junior doctor.
Professional socialisation
Five themes fell outside the domain of sharing professional knowledge and related instead to the process of socialisation that initiates new professionals into the workplace. The most commonly occurring of these concerned humour. These posts were typically made by doctors and consisted of advice that was unmistakably (and therefore entertainingly) inappropriate, as well as jokes relating to the use of medical terms.
A second theme in this category referred to wishes of good luck to new doctors, often from senior doctors welcoming them to the profession. A related theme was that of camaraderie, in which posts encouraged new doctors to look after one another and to be considerate. This theme included both practical advice, such as by outlining tasks that should not be handed over to colleagues at the end of a shift, as well as more general advice on work ethics and teamwork.
A further theme referred to advice on how to fit in and behave in the workplace, including unsaid conventions and survival tips on what to say and wear. The final theme relating to the socialisation process referred to behaviour with senior, non-peer medical professionals. As tweets were predominantly from the UK, most posts in this category related to how to behave around consultants, the most senior members of the medical team. The advice included tips on how to avoid getting on the wrong side of seniors, but also on how to access mentorship and the idiosyncrasies of medical specialties, especially those of anaesthesia and radiology.
DISCUSSION
This study considers the advice given to new doctors through the #TipsForNewDocs hashtag on Twitter.
It demonstrates how social media provide channels to enable the quick and efficient sharing of tacit learning across newcomers and allow individuals from inside and outside the profession to equitably share their experiences and guidance for newly qualified doctors. The content of tweets was varied in both topic area and style, and included both professional knowledge and support for the process of socialisation to the profession. The majority of the advice concerned tacit knowledge or 'shortcuts' that might accelerate the process of becoming a member of a health care team.
The preparedness of newly qualified doctors is a matter of considerable interest in the medical community, 30 particularly in light of evidence that patient mortality is higher during the first few days that newly qualified doctors are in work. 31 A UK study that used audiorecordings to monitor the experiences of newly qualified doctors reported that the key challenges of being a new doctor were associated with dealing with newly gained responsibility, managing uncertainty and working in a multiprofessional team. 32 It is reassuring that these issues featured heavily in the tweets in this study. A study that asked first-year doctors to reflect on their own development found that 'real-world' skills, such as communication and teamworking, were the most important early challenges, 33 whereas a more recent study suggested that decision making, relationships with senior staff and managing time 34 were the most important issues for newcomers. That these findings were remarkably consistent with the content of posts using #TipsForNewDocs reflects the authenticity of the activity as a system of sharing professional advice.
As education scholars have noted, socialisation is a complex process that involves reciprocal and reinforcing relationships between experiences of professional inclusivity and social exclusivity that create a defined sense of professional identity. 35, 36 A number of emergent themes in this study were grouped into this category. Previous studies of the use of Twitter in medical education have noted that it creates a space in which both clinicians and patients can interact without the usual hierarchies. 7 It can be challenging in medicine to know when it is acceptable to use humour and how to fit in to the medical team, especially with senior colleagues. The fact that this complex and nuanced information was shared in such an informal and relaxed way using this hashtag suggests that social media represent potentially powerful tools to accelerate this socialisation process for new doctors.
Pursuing professional development and continuing medical education, expanding networks and providing moral support to colleagues have all been identified as potential benefits of engagement with Twitter by doctors. 3 Previous research has established that doctors manage online personae when using Twitter, 37 which may help to explain their frequent use of humour in tweets. A literature review on the use of Twitter in medical education advised that educators should seek to create a 'reallife' context for students and should prompt self and group reflection. 38 This advice seems to have been adopted in the #TipsForNewDocs guidance observed in this study. Although an Australian national survey found that many doctors were hesitant about engaging fully with social media as a result of concerns about professional and ethical challenges, 39 many of the tweets examined in this study demonstrated that doctors were willing to discuss sensitive issues in their Twitter network.
The strengths of this study include its systematic approach to identifying and coding tweets and their independent categorisation by two medically qualified reviewers. The medical backgrounds of all study authors and the additional social science background of one author (DG) provided a richness to the data analysis and allowed the research team to appreciate the nuanced nature of inter-and intraprofessional exchanges. The study was limited by its in-depth analysis of a relatively narrow window of tweet samples, although the fact that these tweets were posted during a period of peak activity that correlated with the first day of work for most new doctors in the UK means the sample is likely to be a fair representation of the hashtag use overall. A further limitation concerns the fact that some participants in this study may have had inaccurate or incomplete Twitter biographies and the authors were unable to corroborate these with other sources of information.
The thematic analysis of social media posts could be further developed in future work using a variety of different topics, platforms and professional groups. This may involve repeating this analysis in different calendar years or at different times of year, such as the time at which new doctors start work in the USA. Future research in this area might also further explore the online personae of doctors and the role of humour in interprofessional health care discourse. Although humour appeared in our study, the relatively small number of humorous tweets meant that significant analysis was not possible. Additionally, online and social media opportunities for patients to provide advice to health care professionals could be investigated in future work. Another possible avenue for further research refers to consideration of how the advice offered on Twitter compares with that on other platforms, including both alternative social media sites and local onboarding procedures.
The implications of this study for medical educators indicate that there are rich opportunities to gain insights into key issues in professional education through the analysis of social media discourse. This study highlights that social media and, in particular, microblogging represent distinctive platforms on which to provide support to newly qualified doctors and bring richness, humour, immediacy and practicality to advice that seems to mirror key education issues identified elsewhere. Despite the often jovial nature of the #TipsForNewDocs tweets analysed in this study, the posts were informative and diverse in their content and have the potential to influence an immeasurable number of newly qualified doctors.
CONCLUSIONS
This study highlights the finding that advice shared on Twitter using the #TipsForNewDocs hashtag in a 2-day window referred to both the acquisition of professional knowledge and professional socialisation. The analysis of social media posts has the potential to help medical educators understand the perceived knowledge gaps of new doctors, and the ways in which their socialisation into the profession might be practically supported.
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